RESULTS:
The search yielded 5876 titles; 91 articles were identified for full review. Twenty-nine studies met inclusion criteria. Seventeen studies identified benefit to others as 1 among several motivating factors for immunization by using interviews or focus groups. Nine studies included the concept of benefit to others in surveys but did not rank its relative importance. In 3 studies, the importance of benefit to others was ranked relative to other motivating factors. One to six percent of parents ranked benefit to others as their primary reason to vaccinate their children, and 37% of parents ranked benefit to others as their second most important factor in decision-making.
CONCLUSIONS: There appears to be some parental willingness to immunize children for the benefit of others, but its relative importance as a motivator is largely unknown. Further work is needed to explore this concept as a possible motivational tool for increasing childhood immunization uptake. Over the past several years, immunization rates have declined in certain areas of the United States. 1 As shown by recent disease outbreaks, the decreased rates of immunization threaten herd immunity. 2, 3 Reduced immunization has, in part, resulted from the easing of school entry requirements. 1, 4, 5 Evidence indicates that the decline in immunization rates in certain communities is also caused by concerns about vaccine safety among some groups of parents, 6 with varying levels of concern. 7 A relatively small but vocal set of parents is adamantly opposed to immunizations and is unlikely to change their position, irrespective of the information presented. 8 Other parents are "vaccinehesitant" but seem willing to learn more about immunizations, especially from their health care providers. 9 Much of the public discussion of vaccine safety and immunization policy has focused on personal issues, such as the benefit or risk to an individual child and a parent' s right to decide on whether their child gets immunized. 10 An essential point that has been largely missing is the issue of benefit to others, which may include protection of family, friends, and patients, as well as maintenance of public health through herd immunity. 11, 12 We know that when an individual is immunized, this act benefits others in the community, especially those who are susceptible or vulnerable to disease, by contributing to the achievement and maintenance of herd immunity. 13 There is some evidence that adults do consider the potential benefits to others when they make other medical decisions for themselves, such as the decision to participate in clinical research. 14, 15 There is also evidence to suggest that parents consider benefits to others when making decisions for their own children to participate in clinical research. 16 The concern for others also appears to influence decisions regarding immunization.
In 2 different but similarly structured studies of adult college students (Hershey et al 1994 17 and Vietri et al 2011 18 ), participants reported increased willingness to receive an immunization when it was framed in a way that highlighted the concept of altruism or benefiting others. Also emerging as significant factors in adults' hypothetical immunization decisions were perceptions of others as "freeriding" (taking advantage of the herd immunity maintained by the immunization of others, thereby foregoing immunization for oneself) and "band-wagoning" (deciding to be immunized because of a perception that others are choosing to be immunized). 17 When parents decide to immunize their children, they also contribute to the maintenance of herd immunity. The authors of previous reviews have described parental beliefs and decisionmaking about childhood immunizations [19] [20] [21] ; however, relatively little is known about the extent to which parents consider benefit to others when making immunization decisions. As expectations continue to increase for clear communication from health care providers to parents about health issues, it will become increasingly important to understand how to communicate the linkages between the important concepts of benefit to others, herd immunity, and public health in ways that are understandable and compelling. Drawing upon parents' concern for others or sense of social responsibility could serve as a potential motivational tool in promoting childhood immunization in both public health and clinical interventions.
In an effort to begin to understand how concern for benefit to others impacts childhood immunization decisions, we systematically reviewed research on parental immunization intention and behavior that includes consideration of the role of benefit to others.
METHODS

Definition of Benefit to Others
For the purposes of this study, "benefit to others" was defined as benefit to close contacts outside of the child' s own family, community members, or society, as a result of immunizing one' s child. Benefit to members of the child' s own family was not included in our operationalization of benefit to others. That is, when parents/caregivers consider advantages of immunization to their own families, including themselves, this is largely a self-benefit, even if indirect (eg, avoiding the need to seek medical care and the complications of missed school/work).
We included articles that addressed "social responsibility." Social responsibility is defined as a sense of duty or obligation, either civic or moral, which is for the "common good." Although social responsibility tends to be accompanied by a more egoistic, self-focused motivation in that failure to fulfill this responsibility often results in guilt, shame, or general negative affect, there is still an inherent awareness of the benefits to others at large. 22 
Literature Search
We searched Medline from the beginning of the database through October 2010 for articles regarding parent/ guardian decision-making about child immunization. We initially used the Medical Subject Headings terms Immunization OR Immunization Programs OR Vaccines to search for all possible articles referencing childhood immunization. We then searched for articles that combined any of the 3 immunization terms with the following search terms: the Medical Subject Headings terms Altruism OR Motivation OR Intention OR Social Responsibility OR Decision Making, or the key words "decision" OR "refusal" OR "refuse" OR "rationale" OR "compliance" OR "adherence." An additional search for articles addressing benefit to others with a focus on social obligation was created by combining the following phrases: "moral*" OR "civic*" OR "social*" OR "societ*" with "duty" OR "justif*" OR "responsibilit*" OR "obligation*."
The asterisk represents the truncation or "wildcard" symbol, indicating that all suffix variants were included. These search terms were developed through discussion among the authors, based on search terms in previous studies, and through consultation with an experienced medical librarian.
Two authors (Drs Quadri-Sheriff and Finnell) reviewed titles of all articles returned by the initial search, as well as the bibliographies of all relevant review articles to identify which articles would be read in full. Once included studies were identified, their bibliographies and citation indices were also reviewed to identify additional studies.
Inclusion and Exclusion Criteria
Articleswere included foranalysis if they were original studies, elicited responses from parents or other current child caregivers, and in any way addressed either willingness to immunize children for the benefit of others or a social responsibility to immunize children. Failure to elicit parent/caregiver status explicitly did not constitute grounds for exclusion so long as the study assessed child caregivers' reasons for immunization or nonimmunization.
Non-English articles were excluded.
Data Extraction
Three authors (Drs Quadri-Sheriff, Finnell, and Hendrix) extracted data from articles chosen for full review. Disagreement was resolved through discussion. The studies were organized according to the following study types: qualitative (eg, focus groups, interviews, and an online chat forum) and quantitative (eg, surveys wherein numerical ratings or rankings of important immunization decision factors were elicited). Each article was initially analyzed to determine whether benefit to others was elicited as a rank-ordered reason to immunize one' s child. In addition, the following characteristics were extracted from each study: year of study, sample size, location, study focus (prospective or retrospective or both), caregiver status (eg, mother, father, grandparent, other), demographic composition of respondents (income/ education level and race/ethnicity), and types of immunizations addressed (eg, measles/mumps/rubella [MMR], human papillomavirus [HPV], varicella, or multiple types of immunizations).
RESULTS
Literature Search
The literature search yielded 5865 titles. Eleven additional titles were found by either bibliography and citation index review of included studies or by the authors' contributing published articles on this topic that they were familiar with from their previous work. Based on title alone, 5519 articles were excluded because it was evident that they addressed vaccine development, efficacy, or safety in the setting of an observational or experimental trial. This left 357 abstracts identified as potentially relevant, 266 of which were excluded after review. Abstracts were excluded when it was clear that the article, based on the abstract, fell into 1 of these exclusion categories: (1) specific reasons for childhood immunization uptake were not elicited (eg, only addressed reasons for refusal); (2) parent or child caregiver opinion regarding immunizations was not addressed; (3) abstract did not describe an original study (eg, was a review article or theory piece); and/or (4) abstract indicated a non-English article. After exclusion of these 266 abstracts, 91 articles were left for full review. Of the articles reviewed in full, 62 were excluded primarily because they did not address the concept of benefit to others or elicit parental/child caregiver opinion (which was not clear based on abstract review alone). Twenty-nine studies met inclusion criteria (Fig 1) .
Analysis of Included Studies
Seventeen of the included studies were qualitative in nature. [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] In these studies, data were obtained primarily by interviews with individual parents and/or child caregivers or in focus groups with parents and/or child caregivers. Anywhere from 15 to 50
FIGURE 1
Study selection process.
interviews were conducted, and focus groups generally consisted of 4 to 8 participants. One study (Skea et al 2008) 31 analyzed an online chat forum in which parents discussed the MMR immunization in particular.
Twelve articles were quantitative in nature. [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] In these studies, data were obtained by survey administration. In 9 of the 12 quantitative studies, the investigators asked participants to rate the impact of benefit to others, along with other factors, on their decision to immunize their child. [40] [41] [42] [45] [46] [47] [48] [50] [51] In 3 of these ratings-based studies, the investigators used Likert-type scales. 46, 49, 51 In 3 of the quantitative studies, investigators asked participants to rank-order the concept of benefit to others as a reason to immunize their child in comparison with other reasons, as further discussed below 43, 44, 49 ( Table 1) .
Time Frame of Studies
Five studies did not specify the data collection time frame. 23 (Table 1) .
Location of Studies
Twelve of the 29 included studies were conducted in the United
States. 25, 28, 30, 32, 35, 36, 38, 42, 45, 47, 49, 50 39 In the majority of studies, investigators recruited participants from a mix of urban and suburban areas, and studies took place in both clinical and nonclinical settings ( Table 1) .
Demographics of Respondents
Race and Ethnicity
In 15 of the studies, neither race nor ethnicity of the participants was reported, or the racial or ethnic distribution could not be determined based on given information. 23 35 In the remaining 12 studies in which investigators reported race or ethnicity, multiple races were sampled with the majority of participants being white (Table 1) . 25, 28, 30, 32, 34, 36, 45, [47] [48] [49] [50] 
Socioeconomic Status
Twenty-one of the studies included parents or child caregivers from varied socioeconomic backgrounds. [23] [24] [25] [26] [27] [28] [29] [30] [32] [33] [34] [36] [37] [38] 40, [43] [44] [45] 47, 50, 51 In 5 studies, the majority of the participants came from relatively high socioeconomic backgrounds and/or were well-educated. 31, 39, 42, 48, 49 Three studies did not comment on socioeconomic status (Table 1) . 35, 41, 46 Caregiver Status In 24 of the 29 studies, investigators specifically recruited parents or caregivers (eg, legal guardians) of children. In 11 of these studies, investigators recruited only mothers. In the 22 studies that revealed caregiver type, the majority (range = 56%-100%) of participants were mothers. [23] [24] [25] [26] [27] [28] 30, [32] [33] [34] [35] [36] [38] [39] [40] [41] 43, 45, [47] [48] [49] [50] In 4 studies, the authors indicated the participants were parents/caregivers but did not explicitly elicit or report parental status (eg, mother, father, stepparent, grandparent; Table 1 ). 29, 44, 46, 51 Immunization Type Investigated A variety of immunization types were addressed. Seven of the studies focused on MMR, 24, 26, 31, 40, 41, 46, 51 28 and 5 studies 29, 30, 35, 47, 50 focused specifically on the HPV immunization. Two studies specifically addressed the varicella immunization, 44,45 1 study addressed the influenza immunization, 32 and the authors of 1 study asked parents about a childhood immunization catch-up campaign 33 (Table 1) .
Parental Knowledge of Herd Immunity
In 6 of the qualitative studies, both in focus group and interview sessions, at least 1 participant spontaneously mentioned the concept of herd immunity in the context of routine immunization. 24, 27, 28, 31, 33, 34 In 2 additional studies, when the issue was brought up by the interviewer or other focus group members, participants agreed that herd immunity was a benefit of immunization. 23, 26 Some parents' knowledge of herd immunity actually led to their frustration with medical authorities: in 1 study (Evans et al 2001) , 26 a parent admitted feeling resentful toward governmental health care bodies that suggest children should be immunized to further herd immunity for the benefit of society. indirectly assessed in 1 article. Casiday et al (2006) 40 asked parents to state the degree to which they agreed with the following statement, "People who don't vaccinate their kids put others at risk." The majority of participants either strongly agreed (53.6%) or agreed (36.6%) with this statement (Table 1) .
Parents' Report of Benefit to Others as Motivation for Immunization
The concept of benefit to others outside one' s own family as a result of childhood immunization was mentioned in 12 qualitative studies. 23, 24, [26] [27] [28] [29] [30] [31] [33] [34] [35] 37 In 2 of these studies, 28, 31 parents mentioned the concept of benefit to others as a motivating factor in their decision to immunize their children. In an online chat forum, 1 respondent wrote, "I very much wanted my child to be vaccinated against rubella because I could not live with myself if a baby was born catastrophically damaged (can you imagine a worse hell than being deaf and blind?) because of me & my child passing on an illness." 31 In contrast, in a qualitative study focusing on the influenza immunization (Gazmararian et al 2010) , 32 the authors found that the majority of focus group participants (all mothers) felt that the decision to immunize their children was deeply personal. The idea of immunizing children to protect others, particularly older people, did not resonate with these participants.
Among the studies in which it was quantitatively assessed, a range of 1% to 60% (median = 35%) of parents rated the concept of benefit to others as a reason to have their children immunized. 40, 41, [43] [44] [45] [46] [47] [48] [49] 51 The studies varied in terms of how they phrased questions about benefit to others. In Casiday et al (2006) , 40 52% of "MMR acceptors" and 28% of "MMR refusers" strongly agreed with the statement: "I have a responsibility to have my child vaccinated for the protection of all children." In Cassell et al (2006) , 41 participants were asked more directly about their decisionmaking process. Among "immunizationcompliant" mothers, 60% replied yes to the question, "When deciding about MMR did you consider possible benefits to other children?" Interestingly, 61.5% of noncompliant mothers also answered yes to this question. The study results did not suggest possible reasons for these similar rates from seemingly disparate respondent groups of compliant mothers and noncompliant mothers.
In 3 studies, the importance of benefit to others was ranked relative to other motivating factors. 43, 44, 49 In Kilmartin et al (1998), 43 postpartum mothers were asked to identify the most important reason for their intention to immunize their infants. In response to this open-ended question, benefit to others was reported as the primary motivating factor by 6% of respondents. Marshall et al (2005) 44 also used an open-ended question embedded in a survey to assess parental decisionmaking. They reported that 1% of respondents (4 of 408) listed concern for preventing disease in others as their main reason for immunizing their child against varicella. In Wu et al (2008), 49 mothers were asked to rank the following reasons to immunize their children: preventing disease in one' s own child, preventing disease, preventing disease in society, and trust in the pediatrician or similar provider. The response "to prevent disease in society" was ranked by 37% of respondents as the second most important factor, after preventing disease in one' s own child (Table 1) .
DISCUSSION
Although 29 studies were found that examined whether parents consider benefit to others when making immunization decisions for their children, no study was designed with the primary focus on this as a motivating factor in parental immunization decisionmaking. Research has revealed that many parents have an incomplete understanding of how immunization achieves protection. 52 In our study, overall, some parents seem to know that herd immunity is an important benefit of childhood immunization. However, although some seem to appreciate the role of childhood immunization in furthering herd immunity, their decision to immunize their own children is, not surprisingly, based largely on the perceived benefit to each child.
Interestingly, the ideas of herd immunity and benefit to others were brought up spontaneously by a number of parents as factors that were important in parental decision-making regarding immunization. Casiday (2007) 24 notes, "Well over a third of the informants spontaneously mentioned contributing to the 'herd immunity' of the population by vaccinating one's own children, as a parent' s responsibility to the community."
Also notable, there was little mention of how vaccine-hesitant parents might respond to a discussion of herd immunity and benefit to others in the context of childhood immunization, either in the media or during a clinical encounter. Though their study did not specifically focus on vaccine-hesitant respondents, Cassell et al (2006) 41 report that 67.3% of those who accepted MMR and 37.4% of those who had not accepted MMR answered "yes" to the question: "Is it right for health professionals to advise parents to have their child vaccinated for the benefit of others?" Interestingly, based on a study of general practitioners' vaccinerelated communication skills by using standardized scenarios, Leask (2009) 53 cautions practitioners against trying to "strong arm" parents into accepting vaccines via hypothetical scenarios that emphasize parental anticipatory guilt about potential transmission to others.
As reported, there was a wide range of parents who endorsed consideration of benefit to others as motivation for immunizing their children in the included studies. It appears that only 1% to 6% of parents will spontaneously name benefit to others as a primary reason to vaccinate, but ∼30% to 60% agree that it is an important reason to vaccinate when asked; perhaps the second most important reason. Although a social desirability bias on the part of respondents could have contributed to this variation, we believe that some of this variation also comes from the fact that questions regarding benefit to others were phrased in a variety of different ways. Also, sampling techniques varied among the included studies. Such variation in quantitative data highlights the potential impact of how this issue is framed, and also highlights the lack of convergence of findings to date about the relative impact of the value of benefit to others as a parental motivator in the context of childhood immunization.
Additional research to understand the meaning to parents of this public health aspect of immunizationis recommended to improve public health communication campaigns and provider-parent communication strategies for vaccinehesitant parents. Specifically, qualitative studies are needed to explore how individual providers and public health initiatives can present the idea of childhood vaccination as a benefit to others, without suggesting that parents consider the welfare of others above that of their own child. An interesting area to investigate would be whether parents who espouse anticipatory regret would be most amenable to motivational interventions that emphasize benefit to others. Quantitative studies will better substantiate the potential impact of this motivational tool and determine the population(s) with whom this argument would most resonate.
This review has limitations that warrant consideration. We found that the concept of benefit to others was elicited by many phrases and keywords in the literature. Literature search terms were selected to be as inclusive as possible, but may have inadvertently omitted some relevant articles in our search, including any nonpublished data. We also excluded articles that were not in the English language. Lastly, Medline was the only online database that was searched. Although Medline is not comprehensively inclusive of all social/behavioral science journals, the database does index key journals in this discipline, such as the field of social psychology' s flagship journal (Journal of Personality and Social Psychology).
Nonetheless, the potential impact of the concept of benefit to others as a motivational tool when discussing immunizations with vaccine-hesitant parents is largely unknown. Its potential role and strength as a motivator, and the caregiver population that would be most impacted by such an argument, warrants further investigation, particularly in light of the fact that many vaccines are administered predominantly for maintenance of herd immunity.
